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PROBLEM TO BE SOLVED: To obtain an insulating resin 
composition that has a high level of flame retardancy 
required for an insulated wire and has excellent heat 
resistance and excellent weather resistance, and provide* 
an insulated wire coated with the insulating resin 
composition used as a coating material. 

SOLUTION; The insulating resin composition comprises, 
based on 100 pts.wt (A) resin component comprising as 
the main component a polyolefin resin and/or an 
ethylene-based copolymer, 60-300 pts.wt metal hydrate 
surface-treated with a crosslinkable silane coupling 
agent, and further comprises 1-8 pts.wt hindered phenol 
antioxidant, 0.6-8 pts.wt thioether antioxidant 
represented by formula (1) (wherein R 1 denotes an alkyl 
group), 0.4^8 pts.wt benzophenone UV absorber and/or 
benzotriazole UV absorber and 0.8-5 pts.wt hindered 
amine photostabilizer. 
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CLAIMS 

[Claim(s)] ~ 

[Claim 1] As opposed to the (resinous principle A) 100 mass section which uses polyolefin 
resin and/or an ethylene system copolymer as a principal component The metal hydrate 60 by 
which surface treatment was carried out by the silane coupling agent of cross-linking - the 300 
mass sections are contained. Furthermore, the HINDATO phenol system anti-oxidant 1 - 8 
mass sections, the thioether system anti-oxidant 0.6 shown with the structure of the following 
type (1) - 8 mass sections, The insulating resin constituent characterized by containing a 
benzophenone system and/or the benzotriazol system ultraviolet ray absorbent 0.4 - 8 mass 
sections, and HINDATO amine system light stabilizer 0.8 - 5 mass sections. 
[Formula 11 

tf-SCHjCH,-COCH^ ^CH 4 -oLcHjCH 2 S-R 1 

R'-SCHiCHa-jjO CH^ CHj-OJjl-CHjCH^-R' 

O o 
(1) 

(Rl expresses an alkyl group among a formula (1).) 

[Claim 2] The insulating resin constituent according to claim 1 with which said ethylene 
system copolymer is characterized by the ethylene system copolymer of the acid content 20 - 
45 mass % being a principal component. 

[Claim 3] Insulated wire characterized by covering an insulating resin constituent according 
to claim 1 to 2 around a conductor and/or an optical fiber. 

[Claim 4] Insulated wire characterized by having covered the insulating resin constituent 
according to claim 1 to 2 around a conductor and/or an optical fiber, and constructing the 
bridge over this covering section resin constituent. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] ' 

[Field of the Invention] This invention relates to the insulated wire used for the interior of the 
insulating resin constituent which has neither the elution of a heavy metal compound, nor 
generating of a lot of smoke and corrosive gas at the time of abandonment of reclamation, 
incineration, etc., and the electrical and electric equipment, and external wirine 
[0002] 5 ' 

[Description of the Prior Art] Various properties, such as fire retardancy, tractive 
characteristics, and thermal resistance, are required of the insulated wire used for the interior 
of the electrical and electric equipment, and external wiring. For this reason, using the resin 
constituent which blended the halogen series flame retardant containing a bromine atom or a 
chlorine atom into the polyvinyl chloride (PVC) compound or the molecule as covering 
material of these insulated wire and which uses an ethylene system copolymer as a principal 
component is known well. 

[0003] The various problems at the time of discarding the insulated wire using such covering 
material in recent years, without carrying out suitable processing are raised. For example, the 
elution of the plasticizer blended with covering material, or a heavy-metal stabilizer, and' 
when it discards by reclamation, and it destroys by fire, the problem of generating of a lot of 



corrosive gas, generating of dioxin, etc. arises. For this reason, examination of the technique 
which covers an electric wire with a non halogen fire retarding material without generating of 
a harmful heavy metal, halogen system gas, etc. is performed briskly. 
[0004] Fire retardancy is made to discover because the conventional non halogen fire 
retarding material blends with resin the flame retarder which does not contain a halogen, as a 
flame retarder of such covering material, metal hydrates, such as a magnesium hydroxide and 
an aluminum hydroxide, are used, and a polyethylene and ethylene- 1-butene copolymer, 
ethylene propylene rubber, the ethylene-vinylacetate copolymer, the ethylene-ethyl-acrylate 
copolymer, the ethylene-propylene-diene ternary polymerization object, etc. are used as resin, 
for example. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, high fire retardancy is demanded of 
the electronic wire harness used in electronic equipment from the field of safety, and it is very 
severe fire-resistant specification. VW-1 specification and level fire retardancy specification 
of the perpendicular, combustion test (Vertical Flame Test) specified to UL1581 (Reference 
Standard for Electrical Wires, Cables, and Flexible Cords) etc., JIS The 60-degree inclination 
fire retardancy property specified to C3005 must be cleared. Furthermore, the high 
mechanical characteristic of 100% of elongation after fracture and 10 or more MPas of 
fracture tensile strength is demanded by UL, electric supply control specification, etc. also 
about properties other than fire retardancy. 

[0006] The non halogen fire retarding material holds fire retardancy by adding the metal 
hydrate more than tales-doses extent to an above-mentioned resinous principle, in order to 
secure the above fire retardancy. However, the electric wire using the resin constituent and 
this which added such a metal hydrate in large quantities is remarkably lacking in 
weatherability, and is not applicable to the outdoors or lighting wiring. Although it had so far 
been used by adding carbon, having raised weatherability when using the electric wire and 
cable which covered the non halogen fire retarding material outdoors, various wiring of 
illumination system wiring etc. was performed, multiple-color-izing of an electric wire is 
indispensable to a case, and there was a problem of being unable to use a non halogen electric 
wire for such a field. 

[0007] The advanced fire retardancy which this invention solves these problems and is 
required of insulated wire, and the outstanding thermal resistance, Have weatherability and a 
mechanical characteristic, can color it the color of arbitration, and electrical properties, such 
as electric insulation, are held. It aims at offering the insulated wire which uses as a cladding 
material the insulating resin constituent which maintains oilproof and does not have problems 
such as elution of the heavy metal compound by the reclamation at the time of abandonment, ' 
or phosphorus compounds, and generating of a lot of smoke by incineration and corrosive gas 
and this constituent. ' 
[0008] 

[Means for Solving the Problem] this invention persons need to process by the silanizing 
agent of cross-linking as a metal hydrate, as a result of inquiring wholeheartedly ~ a ****** 
hydrate - using it - a HINDATO phenol system anti-oxidant, a thioether anti-oxidant, a 
benzophenone system and/or an ultraviolet ray absorbent, and HINDATO amine system fight 
stabilizer - specific ******** .. it found out that the insulated wire which uses as a cladding 
material the non halogen insulation resin constituent which was excellent in weatherability 
and thermal resistance with things, and this constituent could be obtained. This invention 
comes to be completed based on this knowledge. 

[0009] Namely, this invention receives the (resinous principle A) 100 mass section which 
uses (1) polyolefin resin and/or an ethylene system copolymer as a principal component. The 
metal hydrate 60 by which surface treatment was carried out by the silane coupling agent of 
cross-linking - the 300 mass sections are contained. Furthermore, the HINDATO phenol 



system anti-oxidant 1 - 8 mass sections, the thioether system anti-oxidant 0.6 shown with the 
structure of the following type (1) - 8 mass sections, The insulating resin constituent, [0010] 
which are characterized by containing a benzophenone system and/or the benzotriazol system 
ultraviolet ray absorbent 0.4 - 8 mass sections, and HINDATO amine system light stabilizer 
0.8-5 mass sections 
[Formula 2^ 

R^SCHjCHj-COCH^ ^CH 2 -00"CH 2 CH 2 S-R 1 



o o 

(1) 



[001 1] (Rl expresses an alkyl group among a formula (1).) 

[0012] (2) An insulating resin constituent given in (1) term to which said ethylene system 
copolymer is characterized by the ethylene system copolymer of the acid content 20 - 45 mass 
% being a principal component, (3) Insulated wire characterized by covering an insulating 
• resin constituent given in (1) - (2) term around a conductor and/or an optical fiber, And the 
insulating resin constituent given in a (4) (1) - (2) term is covered around a conductor and/or 
an optical fiber, and the insulated wire characterized by constructing the bridge over this 
covering section resin constituent is offered. 

[0013] If metal hydrates, such as a magnesium hydroxide, are added to polyolefin resin or an 
ethylene system copolymer more than 60 mass sections, weatherability will fall remarkably, 
usually - as a weatherproof formula -- the polymer 100 mass section - receiving -- the 
benzotriazol system ultraviolet ray absorbent 0.2 - the 0.4 mass sections - it is added a 
HINDATO amine system light stabilizer 0.4 mass section grade. 

[0014] However, in this weatherproof formula, there is no effectiveness in 60 mass ******** 
case, and an above-mentioned metal hydrate will be deteriorated. The finishing agent of a 
polymer metallurgy group hydrate deteriorates by light, such as ultraviolet rays, a defect 
produces this between a metal hydrate and a polymer, and this becomes the fall of elongation, 
and the cause of a stress crack. 

[0015] After using the metal hydrate processed by the silanizing agent of cross-linking as a 
metal hydrate in this invention and combining a metal hydrate and a polymer by the silane 
coupling agent At least the HINDATO phenol system anti-oxidant by which 0.1 mass section 
extent use is carried out to the resinous principle 100 mass section as an antioxidant Usually, 
more than 1 mass section (1) At least the thioether system anti-oxidant shown by the formula 
under existence of the 0.6 mass section By adding more than the HINDATO amine system 
light stabilizer 0.8 mass section a benzophenone system and/or more than the benzotriazol 
system ultraviolet ray absorbent 0.4 mass section restore, even if light, such as ultraviolet 
rays, hits for a long period of time and degradation produces this association - since the 
defect between a metai hydrate and a polymer is suppressed to the minimum for a ** reason, 
neither elongation nor a stress crack arises. The weatherability of a non halogen compound ' 
was sharply raised in such a process. 
[0016] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. First, the 
component and function which are included in the insulating resin constituent of this ' 
invention are explained. 

[0017] (A) The thermoplastics (A) used as a principal component with the insulating resin 
constituent of thermoplastics this invention is polyolefin resin and/or an ethylene system 
copolymer. 

(A-l) As polyolefin resin polyolefin resin, polypropylene resin, ethylene- alpha olefin resin, 
polyethylene, etc. are mentioned. As a polypropylene regin which can be used for this 



invention, gay polypropylene, an ethylene propylene random copolymer, an ethylene 
propylene block copolymer, the copolymer of a propylene and other alpha olefins (for 
example, 1-butene, 1-hexene, 4-methyl-l-pentene, etc.) of a small amount of, etc. are 
mentioned. The number of these polypropylene regins one, and two or more kinds can use 
them, mixing. 

[0018] Ethylene and an alpha olefin copolymer are copolymers of ethylene and the alpha 
olefin of carbon numbers 3-12 preferably, and a propylene, 1-butene, 1-hexene, 4-methyl-l- 
pentene, 1-octene, 1-decene, 1-dodecen, etc. are mentioned as an example of an alpha olefin. 
[0019] As ethylene and an alpha olefin copolymer, there are LLDPE (straight chain-like low 
density polyethylene), LDPE (low density polyethylene), VLDPE (super-low density 
polyethylene), EPR and EBR, ethylene, an alpha olefin copolymer that were compounded 
under single site catalyst existence, etc. Also in this, the ethylene and the alpha olefin 
copolymer compounded under single site catalyst existence are desirable. 
[0020] As the process, the well-known approach indicated by JP,6-306121,A, the Patent 
Publication Heisei No. 500622 [ seven to ] official report, etc. can be used for the ethylene 
and the alpha olefin copolymer compounded under existence of the single site catalyst in this 
invention. A single site catalyst has the single polymerization active spot, and it has high 
polymerization activity, and is also called the metallocene catalyst and the Kaminsky catalyst, 
and the ethylene and the alpha olefin copolymer compounded using this catalyst have the 
description that molecular weight distribution and presentation distribution are narrow. Since 
the ethylene and the alpha olefin copolymer compounded under such single site catalyst 
existence had high tensile strength, tearing strength, impact strength, etc., when it uses a metal 
hydrate for the non halogen fire retarding material (covering material of wiring material) with 
which it needs to be high-filled up, there is an advantage that the fall of the mechanical 
characteristic by the metal hydrate with which it high-filled up can be made small. 
[002 1 ] As the ethylene and an alpha olefin copolymer compounded under existence of the 
single site catalyst used in this invention, Kamiichi of the "kernel" (trade name) is carried out 
[ Dow Chemical to "AFFINITY" and "ENGAGE" (trade name) ] for Exxon Chemical to 
"EXACT" (trade name) from Japan Polychem. 

[0022] (A-2) An ethylene-vinylacetate copolymer (EVA), an ethylene-methacrylic-acid 
copolymer, an ethylene-acrylic-acid copolymer, an ethylene-ethyl acrylate copolymer (EE A), 
an ethylene-methacrylate copolymer (EMA), etc. are specifically as an ethylene system 
copolymer which can be used for ethylene system copolymer this invention mentioned. These 
may use one sort independently, or may mix and use two or more sorts. Moreover, it is 
desirable to use an ethylene-vinylacetate copolymer (EVA) from the point which raises fire 
retardancy and weatherability in an ethylene system copolymer. 

[0023] When especially an acid content used the ethylene system copolymer of 20 - 45 mass 
%, improvement in weatherability was checked.. If it is exposed to light for a long period of 
time where stress is added when the ethylene copolymer and polyolefin resin of under acid 
content 20 mass % are used, it will become easy to generate a crack into an ingredient, but 
when the ethylene system copolymer of the acid content 20 - 45 mass % is used, generating of 
this crack is suppressed sharply, desirable - the acid content of an ethylene system copolymer 
~ 22 to 42 mass % ~ further - desirable ~ 25 to 40 mass % - it is 28 to 35 mass % still more 
preferably. 

[0024] In addition, resin and the rubber components which denaturalized with the anhydrous 
carboxylic acid other than polyolefin resin and an ethylene system copolymer for grant on the 
strength, fire-resistant grant, flexibility grant, etc., such as polyolefin resin, a styrene system 
elastomer, and acrylic rubber, can be added as a resinous principle. 
[0025] (B) Blend the metal hydrate (B) of the specified quantity with said thermoplastics 
constituent (A) in metal hydrate this invention for the purpose of giving fire retardancy to a 
resin constituent and wiring material. 



[0026] independent [ in the compound which has a hydroxyl group or water of crystallization 
such as an aluminum hydroxide, a magnesium hydroxide, hydration aluminum silicate, a 
hydration magnesium silicate, basic magnesium carbonate, and a hydrotalcite, for example ] 
as a metal hydrate used in this invention, although especially limitation is not carried out -- or 
two or more sorts can be used, combining. As a metal hydrate, a magnesium hydroxide is 
desirable, and commercial items, such as "Kuisma 5 series" (a trade name, consonance 
chemistry company make), are desirable as such a thing, for example. 

[0027] process the metal hydrate used for this invention by the silane coupling agent of cross- 
linking -- a ****** hydrate must be used. Here, it means the end group of silane coupling 
agents, such as an amino group, a vinyl group, and an epoxy group, reacting with a metal 
hydrate that a silane coupling agent is cross-linking, making a metal hydrate front face carry 
out adhesion association of the silane coupling agent, and getting. In addition, what has 
reactant double bonds, such as an acrylic radical and an methacrylic radical, is included in a 
vinyl group here. The silane coupling agent which has at the end the silane coupling agent, 
epoxy group and sulfhydryl group which have double association of a vinyl group, an acrylic, 
an methacrylic radical, etc., etc. at the end as a silane coupling agent of cross-linking, and an ' 
amino group is mentioned. These silane coupling agent and other silane coupling agents may 
be made to use together, and two or more sorts of silane coupling agents which have these 
vinyl groups, an epoxy group, a sulfhydryl group, or an amino group at the end may be used 
together. Moreover, these silane coupling agents and finishing agents of aliphatic series, such 
as stearic acid, may be used together. 

[0028] As an example of the silane coupling agent which has this vinyl group, an epoxy 
group, a sulfhydryl group, or an amino group at the end Vinyltrimetoxysilane, 
vinyltriethoxysilane, glycidoxy propyltrimethoxysilane, Glycidoxy propyltriethoxysilane, 
glycidoxy propyl methyldimethoxysilane, Methacryloxy propyl trimethoxysilane, 
methacryloxypropyl triethoxysilane, Methacryloxy propyl methyl dimethoxysilane, mercapto 
propyltrimethoxysilane, Mercapto propyl triethoxysilane, aminopropyl triethoxysilane, 
Aminopropyl trimethoxysilane, N-(>eta-aminoethyl)-gamma-aminopropyl TORJPURO pill 
trimethoxysilane, N-(beta-aminoethyl)-gamma-aminopropyl TORIPURO pill methyl 
dimethoxysilane, etc. are mentioned. 

[0029] To process a metal hydrate by the silane coupling agent, it is required to carry out by 
blending a silane coupling agent to a metal hydrate beforehand. Although sufficient amount to 
carry out surface treatment is applied suitably, 0.2 - 2 mass % of a silane coupling agent is 
specifically desirable at this time, to a metal hydrate. An undiluted solution is sufficient as a 
silane coupling agent, and it may use what was diluted with the solvent. 
[0030] when the metal hydrate processed by the silane coupling agent of cross-linking is used 
as a flame retarder, process only by stearic acid or oleic acid - as compared with the case 
where a ****** hydrate is used, improvement in weatherability was checked by leaps and 
bounds. Although not clarified about the process of this amelioration, the metal hydrate which 
used the silane coupling agent of cross-linking is combinable with a polymer through a silane 
coupling agent. When association of a silane coupling agent and a polymer receives damage 
by light, such as ultraviolet rays, a HINDATO phenol system anti-oxidant and HINDATO 
amine light stabilizer carry out the trap of the radical and the thioether system anti-oxidant 
further shown by the formula (1) restores, in the condition that stress started the resinous 
principle, it is hard to generate a crack, and it is assumed that it is hard to produce the fall of 
elongation. 

[0031] on the other hand, surface-treatment-do by stearic acid, oleic acid, or the metal hydrate 
of non-cross-linking - since association with a polymer has not arisen, when a polymer and a 
finishing agent deteriorate with light, such as ultraviolet rays, a defect generates a ****** 
hydrate between a polymer and a metal hydrate. It is imperfect in order not to have 
association of a polymer and a metal hydrate, although this defect is restored by the same 



natural technique. Therefore, it is thought that a crack arises in the resin constituent exposed 
to light for a long period of time where stress is added, or the fall of elongation arises. 
[0032] A thioether system anti-oxidant, and the benzophenone system and/or benzotriazol 
system ultraviolet ray absorbent which are furthermore shown by the formula (1) are 
disassembled by the basicity of a metal hydrate, or adsorption is carried out to a metal 
hydrate. Since a metal hydrate will have a polymer and joint structure by using the metal 
hydrate processed by the cross-linking silane coupling agent, it is thought that adsorption and 
decomposition of the thioether system anti-oxidant shown by the above formulas (1), or a 
benzophenone system and/or a benzotriazol system ultraviolet ray absorbent can be 
suppressed. 

[0033] process by the cross-linking silane coupling agent ~ surface-treatment-do by the silane 
coupling agent of for example, non-cross-linking as apart of ****** hydrate process with a 
****** hydrate, a fatty acid, etc. ~ although a ****** hydrate and a non-processed metal 
hydrate can be used, many must be held down to 1/3 or less [ in a metal hydrate ]. 
[0034] the amount of a metal hydrate - the resin 100 mass section - receiving -- the 60 mass 
sections - 300 mass section ~ desirable -- the 70 - 250 mass section -- it is the 70 - 200 mass 
section still more preferably. If there is less this than 60 mass sections, a problem will arise in 
fire retardancy, and if [ than the 300 mass sections ] more, it not only becomes scarce, but 
weatherability will fall to dynamic reinforcement remarkably. Therefore, in order to hold 
weatherability, below the 250 mass sections of an upper limit are desirable, and it is still more 
desirable. [ of below the 200 mass sections ] 

[0035] (C) As an example of the HINDATO phenol anti-oxidant used for HINDATO phenol 
anti-oxidant this invention Pentaerythrityl-tetrakis (3-(3, 5-G t-butyl-4-hydroxyphenyl) 
propionate), A 1,6-hexanediol-screw (3-(3, 5-G t-butyl-4-hydroxyphenyl) propionate), 2, 4- 
screw - (n-octylthio) -6 -(4-hydroxy - 3, 5-G t-butylanilino)- 1,3,5-triazine, a 2 and 2-thio- 
diethylene-screw (3- (3, 5-G t-butyl-4-hydroxyphenyI propionate) ») Octadecyl-3-(3, 5-G t- 
butyl-4-hydroxyphenyl) propionate, 1 and 3, 5rtrimethyl -2, 4, and 6-tris (3, 5-G t-butyl-4- 
hydroxybenzyl) benzene etc. is mentioned. 

[0036] usually - although the amount of the HINDATO phenol anti-oxidant used is below the 
0.5 mass section to the resinous principle 1 00 mass section « the resin constituent of this 
invention - the inside of the resinous principle 100 mass section ~ at least - 1 mass section 
more than the 1.5 mass section is still more preferably desirable more than the 1.3 mass 
section preferably. 

[0037] Moreover, the amount of a HINDATO phenol anti-oxidant must be below 8 mass 
sections to the resinous principle 100 mass section. When [ than 8 mass sections ] more, it is 
because not only reinforcement falls remarkably, but the effectiveness of applying an amount 
is almost lost. 

[0038] This HINDATO phenol anti-oxidant has the work which it not only holds the thermal 
resistance of this resin constituent, but carries out the trap of the radical which deteriorated by 
light. The trap of the radical produced by degradation by the light between the metal hydrate 
furthermore combined by the silane coupling agent and a polymer can be carried out, and a 
fall and stress crack of the elongation of the resin constituent after suppressing the defect 
between a polymer and a metal hydrate and hitting with light, such as ultraviolet rays, by 
restoring this can be stopped. 

[0039] (D) The thioether system anti-oxidant used for thioether system anti-oxidant this 
invention is shown by the following formula (1). 
[0040] 
[Formula 3] 



r^-sch 2 ch 2 -coch 2n ^ch 2 -oo-ch 2 ch 2 s-r 1 

O O 
(1) 

[0041] the inside of a formula (1), and Rl -- an alkyl group — the thing of carbon numbers 1- 
30 is expressed preferably. 

[0042] although 0.3 mass section extent use of the thioether anti-pxidant shown by the 
formula (1) is usually carried out to a resin constituent — this invention — setting — at least 0.6 
- 8 mass sections ~ desirable — 1.0-6 mass section — 1.5-4 mass section use is carried out 
still more preferably. 

[0043] Weatherability's thermal resistance not only improves by leaps and bounds, but 
improves by leaps and bounds by adding this thioether system anti-oxidant more than the 0.6 
mass section. Fast effectiveness is seen by using together especially with HINDATO amine 
light stabilizer. When the ethylene system copolymer more than acid content 20 mass % is 
especially used as a resinous principle, as for this thioether system anti-oxidant, fast 
effectiveness is seen about weatherproof maintenance. Although it is thought that the ester 
section tends to deteriorate by light, such as ultraviolet rays, in the case of an ethylene system 
copolymer although there is nothing if clear about this process, it is thought that it is for a 
thioether system anti-oxidant to restore this degradation. 

[0044] This thioether system anti-oxidant is limited to below 8 mass %. If not much many this 
is added, bleeding not only arises, but weatherability will fall conversely. 
[0045] (E) As an example of the benzophenone system ultraviolet ray absorbent used for a 
benzophenone system or benzotriazol ultraviolet ray absorbent this invention, the thing of 2, 
4-dihydroxy benzophenone, bis(5-BENZORU-4-hydroxy-2-methoxypheny) methane, 2, ?- 
dihydroxy-4-methoxybenzophenone, 2, 2 ! -dihydroxy -4, a 4-dimethoxy benzophenone, etc. 
and the following type is mentioned. 
[0046] 
[Formula 4] 
(Ea-1) 




(Ea-2) 




CH^O OCH, 



[0047] the inside of a formula (Ea-1), and R2 - an alkyl group - the thing of carbon numbers 

1- 20 is expressed preferably. As an example of the compound of a formula (Ea-1), a 2- 
hydroxy-4-methoxy-benzophenone, a 2-hydroxy-4-n-dodecyloxy benzophenone, etc. are 
mentioned. 

[0048] moreover, as an example of the benzotriazol ultraviolet ray absorbent used for this 
invention 2 -(2 ! - hydroxy-3', 5 ! -bis(alpha and alpha-dimethylbenzyl) phenyl)- Benzotriazol, 

2- (2-hydroxy - 3', 5 - G t-butyl -5-methylphenyl) benzotriazol, The thing of 2-(2 - hydroxy- 
s', 5'-G t-amyl) benzotriazol, 2-(2'- hydroxy- 5*-t-octyl phenyl) benzotriazol, or the following 
type is mentioned. 



[0049] 
[Formula 5] 




[0050] As for these ultraviolet ray absorbents, decomposition is caused by the basicity of a 
metal hydrate, and the basicity of HINDATO amine system light stabilizer. Decomposition 
becomes intense when a magnesium hydroxide is used in large quantities especially as a metal 
hydrate. Since this basicity is suppressed and disassembly of a benzophenone system or a 
benzotriazol ultraviolet ray absorbent can be suppressed by using the ethylene system 
copolymer more than acid content 20 mass % as a resinous principle as a resin constituent, it 
becomes possible to improve weatherability sharply. 

[0051] this benzophenone system and/or a benzotriazol ultraviolet ray absorbent - 0.4 - 8 
mass section -- desirable - 0.8 - 6 mass section - further -- desirable - 1 .2 - 5 mass section - 
it is 1.5 - 5 mass section still more preferably. If fewer than the 0.4 mass section, it is almost 
substantially ineffective, and if [ than 8 mass sections ] more, not only dynamic reinforcement 
falls, but thermal resistance will fall. It is more desirable to add a benzophenone system and a 
benzotriazol ultraviolet ray absorbent more than the 0.8 mass sections by the metal hydrate 
supposing decomposition. 

[0052] (F) As an example of the HINDATO amine light stabilizer used for HINDATO amine 
system light stabilizer this invention Succinate dimethyl-1 -(2-hydrdxyethyl)-4-hydroxy - 2, 2, 
6, and 6-tetramethylpiperidine polycondensation object, Pori 0 0 [ 6-] (1,1,3,3- 
tetrametylbutyl) Amino - 1 Three, The thing of 5-triazine -2, 4-diyl (2, 2, 6, and 6- 
tetramethyl-4-piperidyl) (imino) hexamethylene (2, 2, 6, and 6-tetramethyl-4-piperidyl) 
(imino), or the following type is mentioned. * 
[0053] 
[Formula 6] 




[0054] x express one or more integers among a formula (F-3). the inside of a formula (F-4), 
and n — one or more integers ~ 1-20 are expressed preferably. As an example of the 
compound of a formula (F-4), bis(2, 2, 6, and 6-tetramethyl-4-piperidyl).sebacate etc. is 
mentioned. 

[0055] This HINDATO amine system light stabilizer has the operation to restore, when 
association of the metal hydrate through a silane coupling agent and a polymer is cut with 
light, such as ultraviolet rays. Big effectiveness is in restoration of this association [ / 
especially near the resin front face ]. Furthermore by using together with the thioether system 
anti-oxidant shown by the formula (1), HINDATO amine system light stabilizer not only 
shows fast weatherability, but becomes possible [ stopping the pinking by the thioether 
system anti-oxidant ]. If there are few these amounts than the 0.8 mass section, weatherability 
will fall remarkably, and if 5 mass sections are exceeded, an aging property will fall 
remarkably. 

[0056] At least one sort chosen from stannic-acid zinc, hydroxy stannic-acid zinc, and boric- 
acid zinc if needed can be blended with the insulating resin constituent of this invention, and 
fire retardancy can be improved further. By using these compounds, the rate of the husks 
formation at the time of combustion increases, and husks formation becomes firmer. A thing 5 



micrometers or less has desirable mean particle diameter, and the stannic-acid zinc, hydroxy 
stannic-acid zinc, and boric-acid zinc which can be used for this invention have a still more 
desirable thing 3 micrometers or less. 

[0057] As an example of the boric-acid zinc which can be used by this invention, there are 
ARUKANEKKUSU FRC-500 (2ZnO/3B-203.3.5H20), FRC-600 (all are a trade name and 
the Mizusawa chemistry company make), etc. Moreover, as an example of stannic- acid zinc 
(ZnSn03) and hydroxy stannic-acid zinc (ZnSn6 (OH)), there are ARUKANEKKUSU ZS, 
ARUKANEKKUSU ZHS (all are a trade name and the Mizusawa chemistry company make), 
etc. 

[0058] In an electric wire and a cable, various kinds of additives currently generally used, for 
example, metal deactivator, a fire-resistant (**) agent, a bulking agent, lubricant, etc. can be 
suitably blended with the insulating resin constituent of this invention in the range which does 
not spoil the purpose of this invention. 

[0059] As an example of metal deactivator, they are N, an N'-bis(3-(3, 5-G t-butyl-4- 
hydroxyphenyl) propionyl) hydrazine, and 3-(N-SARICHI roil) amino. -1,2, 4-triazole, 2, a 
2-oxamide-screw (ethyl-3-(3, 5-G t-butyl-4-hydroxyphenyl) propionate), etc. are mentioned. 
[0060] As a fire-resistant (**) agent and a bulking agent, carbon, clay, a zinc oxide, tin oxide, 
titanium oxide, magnesium oxide, molybdenum oxide, an antimony trioxide, a silicone 
compound, a quartz, talc, a calcium carbonate, a magnesium carbonate, white carbon, etc. are 
raised. 

[0061] The ester system lubricant which a hydrocarbon system, a fatty-acid system, a fatty- 
acid amide system, an ester system, an alcoholic system, a metal soap system, etc. are raised, 
and shows internal slippage and external slippage, such as Wax E and Wax OP (all are a trade 
name and a product made from Hoechst), as lubricant to coincidence especially is desirable. 
[0062] With kneading equipments usually used, such as a 2 shaft kneading extruder, a 
Banbury mixer, a kneader, and a roll, melting kneading of the insulating resin constituent of 
this invention can be carried out, and it can obtain each above-mentioned component. 
[0063] Next, the insulated wire of this invention is explained, the electric wire of this 
invention, a cable, an optical cable, and an optical code should extrusion-covering-do the 
insulating resin constituent of this invention covered with the bridge formation object of the 
insulating resin constituent of above-mentioned this invention by the outside of a conductor 
and an optical fiber to a conductor or the perimeter of an optical fiber using the usual 
extruding press machine for electric- wire manufacture — **. 

[0064] In order to combine a silane coupling agent and a polymer, while constructing a bridge 
after that and constructing a bridge over resin constituent creation time in some resin with a 
kneader or a Banbury mixer, a polymer and a metal hydrate may be combined through a 
silane cup agent. 

[0065] There is no approach of bridge formation after covering, and it can perform especially 
a limit with an electron ray cross-linking method or a chemistry cross-linking method. When 
carrying out with an electron ray cross-linking method, 1 - 30Mrad is suitable for the dosage 
of an electron ray, and in order to construct a bridge efficiently, polyfunctional compounds, 
such as allyl compound system compounds, such as methacrylate system compounds, such as 
trimethylolpropane triacrylate, and a triaryl SHIANU rate, a maleimide system compound, 
and a divinyl system compound, may be blended as a bridge formation assistant. 
[0066] In the case of a chemistry cross-linking method, organic peroxide, such as a 
hydroperoxide, dialkyl peroxide, diacyl peroxide, peroxy ester, ketone peroxy ester, and 
ketone peroxide, is blended with a resin constituent as a cross linking agent, and it constructs 
a bridge by heat-treatment after extrusion-molding covering. 

[0067] the conductor of the insulated wire of this invention - especially a limit has neither a 
path nor the quality of the material of a conductor, and it is suitably set according to an 
application. Although especially a limit does not have the thickness of the enveloping layer of 



the insulating resin constituent formed in the surroundings of a conductor, either, 0.15-lmm is 
desirable. Moreover, an insulating layer may be multilayer structure and it may have an 
interlayer etc. other than the enveloping layer formed with the insulating resin constituent of 
this invention. 
[0068] 

[Example] Hereafter, although this invention is further explained to a detail based on an 
example, this invention is not limited to these. 

[0069] First, the dryblend of each component shown in a table was carried out at the room 
temperature, melting kneading was carried out using the Banbury mixer, and each insulating 
resin constituent was manufactured, next, the extrusion covering equipment for electric-wire 
manufacture — using — a conductor (conductor tinning annealed copper stranded-wire 
configuration of 1 .14mm of diameters phi : 30/0.18mmphi) - upwards, the insulating resin 
constituent which carried out melting kneading beforehand was covered with the extrusion 
process upwards, and each insulated wire was manufactured. The outer diameter was set to 
2.74mm (thickness of 0.86mm of an enveloping layer), and constructed the bridge by carrying 
out electron beam irradiation by lOMrad after covering. . 
[0070] In addition, each component shown in Tables 1-3 used the following. 

(01) Ethylene- vinylacetate copolymer VA content 33 mass %EV-180 (a trade name, product 
made from Mitsui DEYUPOMPORIKEMIKARU) 

(02) Ethylene-ethyl acrylate copolymer EA content 25 mass %A-714 (a trade name, product 
made from Mitsui DEYUPOMPORIKEMIKARU) 

(03) Ethylene- vinylacetate copolymer VA content 17 mass %V-527-4 (a trade name, product 
made from Mitsui DEYUPOMPORIKEMIKARU) 

(04) Ethylene-alpha olefine copolymer consistency 0.905 YUMERITTO 0540F (a trade 
name, Ube Industries make) 

[0071] (05) Styrene system elastomer SEPS4077 (a trade name, Kuraray make) 

(06) Rubber system softener Diana process oil PW-90 (a trade name, product made from 
shell) 

(07) Maleic-acid denaturation PE ADOMA XE070 (a trade name, Mitsui Chemicals make) 

(08) Non-treated water magnesium-oxide KISUMA 5 (a trade name, consonance chemistry 
company make) 

(09) Silane coupling agent surface treatment magnesium-hydroxide KISUMA 5LH which has 
a vinyl group at the end (a trade name, consonance chemistry company make) 

(10) Stearic acid treated water magnesium-oxide KISUMA5A (a trade name, consonance 
chemistry company make) 

[0072] (1 1) Silane coupling agent TSL8370 (a trade name, Toshiba Silicone make) which has 
a vinyl group (acrylic radical) at the end 

(12) Silane coupling agent TSL8350 (a trade name, Toshiba Silicone make) which has an 
epoxy group at the end 

(13) HINDATO phenol system anti-oxidant ERUGA NOx 1010 (a trade name, Ciba-Geigy 
make) 

(14) Thioether system anti-oxidant ADEKA stub AO-412S (a trade name, product made from 
the Asahi electrification) 

[0073] (15) Benzophenone system ultraviolet ray absorbent ADEKA stub 1413 (a trade name, 
product made from the Asahi electrification) 

(16) Benzotriazol system ultraviolet ray absorbent ADEKA stub LA-36 (a trade name, 
product made from the Asahi electrification) 

(17) HINDATO amine light stabilizer ADEKA stub LA 52 (a trade name, product made from 
the Asahi electrification) 

(18) TMPTM (trimethylolpropanetrimethacrylate) 

OGUMONTO T-200 (a trade name, new Nakamura chemistry company make) 



(19) Calcium stearate (Nippon Oil & Fats make) 

[0074] The following trials were performed about each obtained insulated wire. The result 
was shown in Tables 1-3. 

1) Elongation, the elongation (%) of tensile strength each insulated wire, and the tensile 
strength (MPa) of an enveloping layer were measured the condition for 20mm and speed-of- 
testing [ of 200mm ]/between the marked lines. The demand characteristics of elongation and 
tensile strength are 10 or more MP as 100% or morerespectively. 

2) For 160-degree C 30 heat-resistant days, after performing heat-treatment, the elongation 
(%) of the enveloping layer of each insulated wire and the tensile strength (MPa) of an 
enveloping layer were measured the condition for 20mm and speed-of-testing [ of 200mm 
between the marked lines. 65% or more of elongation remaining rates and 70% or more of 
tensile strength remaining rates are success. 

[0075] 3) Weatherproof weatherability irradiated 300hr using the SUV-1 (product made from 
great Japan plastics) super UV circuit tester. 45% or more of elongation remaining rates and 
50% or more of tensile strength remaining rates are success. Moreover, the sample twisted 
around the diameter of self was created, and it measured whether there would be any crack 
after an exposure. What the crack has not produced was made into O and what was produced 
was made into x. 4) It was left for ten days in bleeding 30 degree-C Shimo, and bleeding was 
checked. That to which O and bleeding are intense and neither a thing without bleeding nor a 
satisfactory thing is made as for use was made into x. 
[0076] 
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[0077] 
[Table 2] 
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Table 3] 
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[0079] Since silane coupling processing of the metal hydrate was not carried out, in the 
examples 1 and 2 of a comparison, the fall of elongation and generating of a crack were 
accepted, so that clearly from the result shown in Tables 1-3. In the example 3 of a 
comparison, since there were too few amounts of a thioether system anti-oxidant, elongation 
fell. In the example 4 of a comparison, since there were too few amounts of a HINDATO 
system anti-oxidant, elongation fell, hi the example 5 of a comparison, since there were too 



few amounts of a benzophenone system ultraviolet ray absorbent and amounts of HINDATO 
amine system light stabilizer, elongation fell by optical exposure. In the example 6 of a 
comparison, since there were too many amounts of a thioether system anti-oxidant, bleeding 
arose and weatherability also fell. On the other hand, in the examples 1-14 of this invention 
in all test evaluations, it is good, and the insulating resin constituent and insulated wire which 
have the target military requirement were obtained. 
[0080] 

[Effect of the Invention] According to this invention, it has the advanced fire retardancy 
required of insulated wire, the outstanding thermal resistance, weatherability and a 
mechanical characteristic, and can be colored the color of arbitration, electrical properties 
such as electric insulation, can be held, and the insulating resin constituent which maintained 
oilproof can be offered. Moreover, the insulated wire which has the outstanding thermal 
resistance without problems, such as elution of the heavy metal compound by the reclamation 
at the time of abandonment or phosphorus compounds and generating of a lot of smoke by 
incineration and corrosive gas, and weatherability. can be offered by using this constituent as a 
cladding material. 
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S7vmhV7uV;\,hV*b*yy7y y n- (/3 
-7^yx^;l/) -y-75/7Dtf;Uhyy Q e;M 

b*yy?y*ztfmfc>nz 0 

40 [0 0 2 9] ^H*a»%i/5>*>y 7y >^JT'Sfla 
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Ktt LT 7 Wy K LTtr 3 C £ aWMTefc *. c © t £ 

g*n*6ti«*«, *tti^ni£ji7K»;:#L0. 2~ 
2 Li/> 0 y*7 y-h y yy y^j(4^-et 

[o o'3 o] Hi«tt<DS/5>*«y7y >y»jTjaaLfc 

7 y >s?^^- u^r >iw)»T«yi!S:?nfe4«*fd»* 



(5) 

7 

•f 5 c i: #t* 1 5o y^yfiyyv yy#\ 

- h 7 iz-^siniftM^ t h 7 ymtim 

*^7->*M^f-777u ^^tcs (i) -e^n 

[0 0 31] -^Xf7'J vtwi/^ysi^Mtt 

[0 0 3 2] ££{£5$ (1) T'i?n5f^-i-f;H 
fiT»fc«^<>!/7 x y ^&t?/Xtt^>l/ h y 7 V 

c t fc «fc 9 , &B7kftfttf # >j v- tia#«jfi*^ 5 

cttzzrcft. ±SEoj:54S (D 

t*^t«fcOfc#*6n*. 30 
[0 0 3 3] SK«tt'>7>*y 7»J >^ailT?ffla4*n 

/"c*a*a«Ko-a5i: lt\ rciL^m^m.n^y 
[0034] ^«7}<fati««ii^sg 1 0 ofttttictt 

U 6 0ftfig&~3 0 0fMg|S, #$L<tf70~25 
0S«g|5, ?G(C»$L<ti7 0-2 0 OgfigBT'fc 

5o cn*<6 0««aj,fe») / >»v^jBjlBttK|H»i^ 40 
*fe3 0 0RfftS|J«t»)^t^W3jutk:2L<«: 

«tt*ff»'T«fea6lctt±ISt4, 2 5 OfMS&WTtfff 

[0035] (c) ty?-h7x;-;itm<tM 

ttfflJtLTfi. ^>?HJxyf;l/-rb7+x (3- 
(3. 5-$/- t -7?7l/- 4 -k Kn+->7i-;[/) 

(3- (3, 5-->*-t-7^U-4-kKD + ->7x 50 
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-;W 7ak**-h) . 2> 4-k*- ( n -*** 
/W) -6- (4-tHD+->-3, 5 -i;_ t _ 7 
^/1/7^'J7) - 1, 3. 5-MJ7S», 2, 2-*- 
t->-XfU>-a (3- (3, 5-->--t-75M/ 
-4-tKo^>7x^7am-h) , ***7 
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fia^lM^l OOSMSPJCWLTO. 5S«gl5«TT- 
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CHa— COO — R* 



CH S 

L^CH, 



CH 3 
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To (F-4) fp s nttlttlOBR, #3;L<Jil- ;U) -fe/^- hft2tf«ttf 6n* 0 
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[oo5 6] ^mmmmmmmmcn. <mc&\: 

5 fi mWT©t>©AWS L < , 3 /i mJUTOfeO 

[0 0 5 7] *f89!Tffl^SC 20 
MibmtLTli, 7;b^'^XFRC-5 0 0 (2 Z 
nO/3B 2 0 3 - 3. 5 H* OK FRC-600 

XIMM& (2 n S n 0 3 ) . t: Kn^i/XXSM (Z 
nSn(OH)e ) <DHft09fc LTtt, TfrtiZy^XZ 

s, 7;i/M7^zhs (^rfttoas, *nt? 

[0 0 5 8] *5g^<D*e&«fH|N§j^fctt, «g . y_ 

w*tf, m^fsmu mm m »j, imm. mm* 30 
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[0063] 'kic*%w<D&mmmic-D^Tmw?Zo 
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[0 0 6 8] 
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